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Description 



FRESH AIR INTAKE FOR A VEHICLE 

Background of Invention 
[0001] i. Field of the Invention 

[0002] The present invention relates to a vehicle fresh air intake 

that inhibits water ingestion. 
[0003] 2. Background Art 

[0004] a vehicle may use ambient air from outside of the vehicle 
for a number of purposes. For example, vehicle radiators 
utilize ambient air to transfer heat from the engine 
coolant, to keep the engine from overheating. Outside air 
may also be mixed with fuel and supplied to the engine. 
Moreover, outside air may be utilized by heating, ventila- 
tion, and air conditioning systems (HVAC), which in turn 
maintain the climate of the vehicle passenger compart- 
ment. Of course, other vehicle systems may utilize outside 
air for a number of reasons, including the cooling of elec- 
trical components. When electrical components overheat, 
their performance may degrade or their life span may be 



compromised. Thus, adequate cooling for electrical com- 
ponents is an important consideration in vehicle design. 
[0005] one example of a vehicle system that requires adequate 
cooling a bank of batteries used to power an electric vehi- 
cle. Other types of vehicle architectures— e.g., hybrid 
electric vehicles (HEV) and fuel cell vehicles—may similarly 
have power generating systems that emit large quantities 
of heat. Thus, it may be desirable to provide ambient air 
either directly to these systems, or to an HVAC that may 
further lower the air temperature to more effectively cool 
the vehicle system. One example of a fresh air intake used 
to take in ambient air to cool a bank of batteries in an 
electric vehicle is found in U.S. Patent No. 5,392,873, is- 
sued to Masuyama et al. on February 28, 1995. Masuyama 
et al. describes a structure for holding the batteries that 
includes an air intake passage. The air intake for the bat- 
tery compartment is disposed beneath the vehicle, with an 
inlet facing upward toward the vehicle undercarriage. Be- 
cause the inlet is disposed beneath the vehicle, liquid and 
solid debris from the road surface may enter the air in- 
take. The air intake is provided with a chamber where liq- 
uid and other foreign material may be trapped prior to 
entering the battery compartment. The location of the air 



intake below the vehicle may increase the likelihood of 
taking in road debris. 
[0006] Thus, there exists a need for a vehicle air intake config- 
ured to facilitate air transfer from an ambient environment 
outside the vehicle to a vehicle space, such that the air in- 
take can be disposed on a portion of the vehicle away 
from the surface of the road, thereby reducing or elimi- 
nating the intake of road debris, while also inhibiting the 
transfer of water from the air intake to the vehicle space. 
Summary of Invention 

[0007] Therefore, an air intake for a vehicle configured to facili- 
tate air transfer from an ambient environment outside the 
vehicle to a vehicle space is provided. The air intake in- 
cludes a housing, a portion of which is configured for at- 
tachment to a vehicle window. The housing includes an 
inlet which is configured to be disposed along one edge of 
the window. 

[0008] The invention also provides an air intake for a vehicle 

configured to facilitate air transfer from an ambient envi- 
ronment outside the vehicle to a vehicle space, while in- 
hibiting liquid transfer from the ambient environment to 
the vehicle space. The air intake includes a housing hav- 
ing an inlet for receiving air from the ambient environ- 



ment, and an outlet in communication with the inlet. The 
outlet is disposed in an upper portion of the housing and 
facilitates air transfer from the housing to the vehicle 
space. A first dam is disposed within the housing adjacent 
the inlet for preventing upward fluid flow from the inlet 
directly to the outlet, thereby inhibiting liquid flow 
through the outlet. 
[0009] The invention further provides an air intake for a vehicle 
configured to facilitate air transfer from an ambient envi- 
ronment outside the vehicle to a vehicle space, while in- 
hibiting liquid transfer from the ambient environment to 
the vehicle space. The air intake includes an inlet for re- 
ceiving air from the ambient environment. A first chamber 
is adjacent the inlet and in communication with the inlet. 
The first chamber is partially defined by an upper bound- 
ary configured to prevent upward fluid flow out of the first 
chamber. A plurality of vanes are disposed adjacent to 
each other and in relation to the inlet such that the vanes 
direct the fluid flow from the inlet to the first chamber. A 
second chamber is adjacent the first chamber and has a 
common wall therebetween. The second chamber includes 
an upper portion and a lower portion; the lower portion is 
open to the first chamber. An outlet is in communication 



with the inlet. The outlet is disposed adjacent the second 
chamber upper portion, thereby facilitating air transfer 
from the second chamber to the vehicle space. 

[0010] The invention also provides a vehicle having a window, a 
battery compartment, and an air intake configured to fa- 
cilitate air transfer from an ambient environment outside 
the vehicle to the battery compartment, while inhibiting 
liquid transfer from the ambient environment to the bat- 
tery compartment. The air intake includes a housing dis- 
posed adjacent the window. The housing includes an inlet 
disposed along one edge of the window for receiving air 
from the ambient environment. The housing also includes 
an outlet in communication with the inlet. The outlet is 
disposed in an upper portion of the housing and facili- 
tates air transfer from the housing to the battery com- 
partment. A first dam is disposed within the housing ad- 
jacent the inlet for preventing upward fluid flow from the 
inlet directly to the outlet, thereby inhibiting liquid flow 
through the outlet. 

[0011] The above objects, features, and advantages of the 

present invention are readily apparent from the following 
detailed description of the best mode for carrying out the 
invention when taken in connection with the accompany- 



ing drawings. 
Brief Description of Drawings 

[0012] FIGURE 1 is a partial fragmentary side view of a vehicle in- 
cluding an air intake in accordance with the present in- 
vention; 

[0013] FIGURE 2 is a sectional view of the air intake shown in Fig- 
ure 1, taken through line 2-2; 

[0014] FIGURE 3 is a perspective view of a first portion of a hous- 
ing of the air intake; 

[0015] FIGURE 4 is a perspective view of a portion of an alterna- 
tive embodiment of the air intake shown in Figures 1-3; 

[0016] FIGURE 5 is a partial fragmentary view of the air intake 
shown in Figures 1-3 indicating the direction of air flow 
within the housing; 

[0017] FIGURE 6 is a perspective view of a second portion of the 
air intake housing; and 

[0018] FIGURE 7 is a partial fragmentary perspective view of a 

portion of a vehicle including an air intake, air condition- 
ing system, and a battery compartment. 
Detailed Description 

[0019] Figure 1 shows a portion of a vehicle 10 having an air in- 
take 12 in accordance with the present invention. The air 



intake 12 is attached to a rear quarter window 14 of the 
vehicle 10. Although the air intake 12 may be located ad- 
jacent the window 14, it may be placed in other conve- 
nient locations, such as adjacent a vehicle body panel. 

[0020] a sectional view of the air intake 12, taken through sec- 
tion line 2-2 in Figure 1, is shown in Figure 2. As seen in 
Figure 2, the air intake 12 includes a housing 16, having a 
first portion 18 and a second portion 20. The first portion 
18 includes an inlet 22 that is open to an ambient envi- 
ronment outside the vehicle 10. The second portion 20, 
includes an outlet 24 in communication with the inlet 22. 
As explained more fully below, ambient air from outside 
the vehicle enters the inlet 22, flows through the housing 
16, and out of the outlet 24 to a vehicle space. In the em- 
bodiment shown in Figures 1-2, the inlet 22 is disposed 
adjacent one edge 26 of the window 14. Within the hous- 
ing 12, there are first and second chambers 28, 30 having 
a wall 32 disposed therebetween. 

[0021] Figure 3 shows an isolated view of the first housing por- 
tion 18. A plurality of vanes 34 are disposed adjacent to 
each other, and are disposed in relation to the inlet 22 
such that they direct the flow of air from the inlet 22 into 
the first chamber 28. Because the first and second hous- 



ing portions 18, 20 cooperate to form the first and second 
chambers 28, 30 the first chamber 28 is not visible in Fig- 
ure 3. Directional arrows are shown in Figure 3 to indicate 
the general flow of air from the intake 22. Although the 
vanes 34 shown in Figure 3 are relatively short and gener- 
ally straight, it is contemplated that they may be config- 
ured differently to have a greater effect on the air flow. 

[0022] For example, as seen in Figure 3, the vanes 34 extend a 
relatively short distance into the first chamber 28; how- 
ever, vanes may be configured to extend further into the 
first chamber, or alternatively, not at all. In addition to di- 
recting the air into the housing, vanes, such as the vanes 
34, may also breakup a water stream entering an air in- 
take inlet. Vanes may be configured to provide an almost 
horizontal air flow into a housing, or may be angled to di- 
rect the air flow either up or down. As used here and 
throughout, directions such "up" and "down" refer to an 
air intake as installed in a vehicle. Still other vane configu- 
rations include curved vanes, or a combination of curved 
and straight portions. 

[0023] one such example is illustrated in Figure 4, which shows a 
portion of an air intake 36 having a plurality of vanes 38 
disposed adjacent an inlet 40, which is on the opposite 



side of the air intake 36 as shown in Figure 4. As in the 
embodiment shown in Figures 1-3, the vanes 38 direct 
the flow of air from the inlet 40 into a first chamber 42, 
only a portion of which is shown in Figure 4. The vanes 38 
increase in length as they near an upper portion 44 of the 
air intake 36. In addition, the vanes 38 are curved so as to 
direct air flow from the inlet 40 in a generally downward 
direction. As explained more fully below, this helps inhibit 
water taken in from the ambient environment outside the 
vehicle from flowing into the vehicle space along with the 
air. 

[0024] Returning to Figure 3, it is seen that the vanes 34 are not 
curved like the vanes 38, shown in the embodiment in 
Figure 4. Despite this, at least some of the air flowing into 
the first chamber 28 of the air intake 12 will flow in a 
generally downward direction prior to entering the second 
chamber 30; this is illustrated in Figure 5. The second 
chamber 30 includes a lower portion 46 that is open to 
the first chamber 28. The second chamber 30 also in- 
cludes an upper portion 48 which is adjacent the outlet 
24. Thus, as shown in the cutaway in Figure 5, air from 
the first chamber 28 moves in a generally downward di- 
rection into the second chamber 30 before moving up- 



ward and through the outlet 24. In this way, water which 
may enter the inlet 22 along with air from the ambient 
environment outside the vehicle, will be forced toward the 
bottom of the housing 16, and will be inhibited from 
reaching the outlet 24 and flowing into a vehicle space. 
Water which is forced to the bottom of the housing 16 
may exit the air intake 12 through the inlet 22, or through 
a drain hole 49, provided in the first housing portion 18, 
see Figure 3. 

[0025] | n order to direct the flow of air from the inlet 22 in a 

generally downward direction, fluid flow in the first cham- 
ber 28 is forced into the lower portion 46 of the second 
chamber 30. This is accomplished by using a first dam 50, 
shown in Figure 3. The first dam 50 is an upper boundary 
which partially defines the first chamber 28. The first dam 
50 prevents the upward flow of fluid out of the first 
chamber 28. The wall 32 forms a second dam which is 
adjacent to the inlet 22 and the first dam 50. The first and 
second dams 50, 32 cooperate to force air from the inlet 
22 in a generally u-shaped flow path toward the outlet 24, 
which separates water from the air. In the embodiment 
shown in Figure 3, the first and second dams 50, 32 form 
a unitary blocking structure 52 that is integrally molded 



with the first housing portion 18. 

[0026] As seen in Figure 2, the second dam 32, and indeed the 

entire blocking structure 52, extend from an inner surface 
54 of the first housing portion 18 toward the second 
housing portion 20. To help prevent fluid from flowing 
between the blocking structure 52 and the second hous- 
ing portion 20, a channel 56 is provided in the second 
housing portion 20. As shown in Figures 2 and 6, the 
channel 56 is raised up from an inner surface 58 of the 
second housing portion 20. Of course, a channel, such as 
the channel 56, may be formed under the inner surface of 
a housing. A sealing material, such as foam, adhesive or 
the like may be disposed in the channel 56 to further pre- 
vent fluid from flowing between the blocking structure 52 
and the second housing portion 20. 

[0027] of course, a blocking structure, such as the blocking 

structure 52, could be integral with the second housing 
portion 20, or alternatively, it need not be integral with 
the housing at all. For example, individual dams could be 
manufactured separately and placed in grooves or chan- 
nels prior to assembling the housing. The housing could 
be configured to accommodate a number of different 
dams and/or blocking structures, thereby allowing a de- 



gree of flexibility in the manufacturing of an air intake. As 
desired, different sealing materials could be used to help 
prevent fluid flow past the dams. 

[0028] The housing 16 described herein, includes two housing 
portions 18, 20. Of course, a housing, such as the hous- 
ing 16, may include a single portion, or more than two 
portions, as desired. With regard to the housing 16, it is 
contemplated that the two portions 18, 20 may be made 
from different materials, and joined with a polymeric ad- 
hesive, such as urethane. To accommodate the use of a 
urethane adhesive, the second housing portion may be 
configured with standoff pins 59 to maintain a gap be- 
tween the two housing portions 18, 20 after they are as- 
sembled. Alternatively, the housing portions 18, 20 may 
be joined with other types of adhesives, or even mechani- 
cal fasteners, such as screws or rivets. As seen in Figure 6, 
the second housing portion 20 includes flanges 61, which 
are used in conjunction with locating pins 63 on the first 
housing portion 18, see Figure 3. 

[0029] The use of different materials for each housing portion 
may accommodate the different functions of the two 
housing portions 18, 20. For example, the first housing 
portion 18, has an outer surface 65 exposed to the ambi- 



ent environment, see Figure 2. In addition, the outer sur- 
face 65 is visible from the vehicle exterior, where it may 
be desirable to present an aesthetically pleasing appear- 
ance. Thus, an abrasion resistant polymer, such as a poly- 
carbonate, which may also provide an appearance finish, 
may provide the desired combination of properties for the 
first housing portion 18. 

[0030] unlike the aesthetic considerations which may be present 
for the material selection of the first housing portion 18, 
different properties may be more important for the sec- 
ond housing portion 20. For example, strength may be a 
primary consideration, since the second housing portion 
20 is not visible from the vehicle exterior. Hence, an acry- 
lonitrile butadiene styrene (ABS) or polypropylene (PP) may 
be well suited for the second housing portion 20. Of 
course, the foregoing are merely examples of some of the 
materials from which the housing 16 may be made. Dif- 
ferent considerations may be present for various embodi- 
ments of the present invention, and other polymers or 
even other classes of materials may be desired for a par- 
ticular application. 

[0031] As briefly discussed above, an air intake, such as the air 
intake 12, may be used to transfer air from an ambient 



environment outside a vehicle to a vehicle space. The air 
may flow directly through the air intake and into the vehi- 
cle space, or it may flow into some type of air condition- 
ing system prior to reaching the vehicle space. One such 
air conditioning system is described in copending U.S. 
patent application, entitled "Cooling System for a Vehicle 
Battery", Attorney Docket No. 202-1580, filed on Septem- 
ber 12, 2003, and incorporated herein by reference. Fig- 
ure 7 shows an interior portion 60 of the vehicle 10. The 
outlet 24 of the air intake 12 is attached to a duct 62 
which transfers air from the outlet 24 to an air condition- 
ing system 64. 

[0032] The air conditioning system 64 draws fresh air in through 
the inlet 22 with a blower fan, and outputs cooled air 
through a duct 66 and into a battery compartment 68. 
Supplying the battery compartment 68 with cool air from 
the air conditioning system 64, will help cool battery as- 
sembly 70, thereby helping to extend its life. Of course, 
air taken in from an air intake, such as the air intake 12, 
may be routed to any desired vehicle space, or into an- 
other type of air conditioning system— e.g., an air condi- 
tioning system used to cool the vehicle passenger com- 
partment. An example of an air conditioning system that 



can be used to cool both a battery compartment and a 
passenger compartment is described in copending U.S. 
patent application, entitled "Vehicle Cooling System", At- 
torney Docket No. 202-1623, filed on September 12, 
2003, and incorporated herein by reference. 
[0033] As described above, the air intake 12 helps to inhibit wa- 
ter taken in from the ambient environment outside the ve- 
hicle 10 from flowing through the outlet 24. Thus, the air 
conditioning system 64 receives little or no water from the 
air intake 12. In addition, because the air intake 12 may 
be disposed high up on a vehicle away from the surface of 
the road, it is unlikely that road debris or other solid mat- 
ter will enter the inlet 22. If, however, some solid matter 
does enter the air intake 12, it will be forced downward 
with the air flow toward the bottom of the housing 16, 
where it is free to exit the air intake 12 through the inlet 
22. Although it may be unlikely that any solid matter 
would be carried upward and out of the outlet 24, addi- 
tional protection is easily added to the air intake 12. If de- 
sired, one or more air-permeable barriers, such as 
screens, may be added to the air intake 12 to prevent 
solids, and to some extent liquids, from reaching the ve- 
hicle space. For example, returning to Figure 2, screens 



72, 74 are shown adjacent the inlet 22 and the outlet 24, 
respectively. Of course, screens, or other air-permeable 
barriers, may be placed at different locations on or in the 
air intake 12 as desired. 
[0034] while embodiments of the invention have been illustrated 
and described, it is not intended that these embodiments 
illustrate and describe all possible forms of the invention. 
Rather, the words used in the specification are words of 
description rather than limitation, and it is understood 
that various changes may be made without departing from 
the spirit and scope of the invention. 



